LTB4 production and lysosomal enzyme release by rat alveolar macrophages: effects of phagocytosis, receptor binding, and ionophore stimulation.
We have previously shown that the predominant lipoxygenase product of arachidonic acid metabolism in rabbit alveolar macrophages is leukotriene (LT) B4. LTB4 was not detectable in normal unstimulated rabbit macrophages, but its production was increased following calcium ionophore A23187 stimulation, especially after in vivo activation of the immune system. In the present study, we describe that (a) rat alveolar macrophages produced LTB4 in response to natural, biological stimuli such as binding of Fc receptors and complement receptors, as well as zymosan phagocytosis and ionophore stimulation. In contrast, binding of lectin receptors such as concanavalin A and phytohemagglutinin failed to elicit significant increase of LTB4. (b) The predominant LT that was produced was LTB4 regardless of the type of stimulus. This pattern is similar to that of rabbit lung macrophages, but rat alveolar macrophages released higher quantities of LTB4, which can be easily quantitated by high-performance liquid chromatography (HPLC). (c) Phorbol myristate acetate by itself was a weak agonist for LTB4 release. Yet, in combination with a low dose of calcium ionophore A23187 it resulted in LTB4 production. (d) There was a general correlation between release of LTB4 and lysosomal enzymes. In other words, the stimulus that is effective for eliciting enzyme release was usually also effective in causing LTB4 production. (e) A considerable proportion of the LTB4 produced was retained intracellularly. This phenomenon was especially pronounced when zymosan was used as stimulus. (f) Despite the parallelism between LTB4 production and lysosomal enzyme release, the former probably does not regulate the latter. The time courses of their release are dissimilar, and nordihydroguaiaretic acid fails to inhibit lysosomal enzyme release by a dose markedly inhibiting LTB release. (g) Contrary to rabbit lung macrophages rat lung macrophages showed a predominance of lipoxygenase pathway over cyclooxygenase pathway following zymosan ingestion. However, macrophages from both species produced mainly cyclooxygenase products in response to exogenous arachidonic acid.